This integral has already been studied and used by Y. Amice and others in [1] and [4] . A 
It is not diflicult to show that the sequence in (1) 
Proof : This follows by iterating (2)
Iteration of this formula yields (5) . 
Proof : This follows from the obvious
Zp
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Proof : Suppose first that )?) > 1 and use (5) for the first integral and (3) for the second integral. The formula then reduces to the obvious identity.
The formula is valid in D by analytic continuation.
P6
If f is an even function then / = f ~0)
where f * g the convolution of f and g. n f* g is by definition the continuous function with value equal to ( f * g)(n)
if n is a natural number. Remark : It follows from (5) 
z-oo z~H ence we deduce the (known) fact that ( f * g)(-1) = 0, i.e. the convolution of the two continuous functions is 0 at the point -1. Formula (6) shows that F(z) belongs to B if f E C(Zp).
Hence it makes sense to consider the mapping T : C(Zp)
We will call F(z) the p-adic z This gives Mahler's expansion with an expression for the remainder
/(~)=~(A~)(0)~)+~~~).A~(~-1)
This was obtained in [5] by a different method. In this section we will use the p-adic z-transform to generalize the main theorem of [6] . We first recall a few elements of the p-adic umbral calculus developed in [6] . Let Formula (6) Multiplying (16) with 5~ and applying the operators on both sides to a function f 6 C(Zp,R') we get the series (17)
This series is uniformly convergent since lim = 0. n~T he idea is now to take the inverse z-transform of (17). Now the z-transform of (x n) is zn (1-z)n+1. Hence the z-transform of a polynomial of degree n is of the form where is also a polynomial of degree n. Taking the inverse transform of (17) In this section we show that it is possible to refine this result using the properties of the integral studied in section 2. 
The sum is extended over all primitive q-th roots of unity 8 with ~ ~ 1. g is an integer prime to p.
In [1] the author supposes that g is a prime but this restriction is not necessary. 
